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Vertical Structure of Water Vapor Change
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Vertical Distribution of Water Vapor Feedback
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Total Column Water Vapor Anomalies (1987-2004)
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HIRS 6.7 micron radiances
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= Sensitive to RH over deep layer of upper trop
= Clear-sky only
= Long record: 1979-2005 (NOAA 6,7,9,10,11,12,14)

= Orbital drift corrected, intercalibrated (Li and Bates,
2010)

= Compare to simulated 6.7 um radiances from 20
coupled ocean-atmosphere models from CMIP5.
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T12 Anomaly (K)
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GCM Sensitivity Studies of HIRS T12

TL2 Anomaly (K)

0.8
0.6
04
0.2

0.2
04

_l I ] ] ] 1 [H[RJ ] 1] ] 1 ] ] ] ] .
n — GCM _
- ——— GCM (no moistening) /"\/"\
— /l- GCM (constant RH] T

T SR N TN SR NN SR T I TR SR T S

1984 L98E 1992 1996 2000




"

MSU T2 Anomalies
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Emission Levels of T2 and T12
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MSU T2 - HIRS T12 Anomalies
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CMIP5 GCM Simulations: Control (Pre-Industrial) Scenario
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CMIP5 GCM Simulations: Historical Scenario

PDFs of trend from 20 GCM simulations for 1979-2005
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CMIP5 GCM Simulations: Historical Scenario
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Conclusions

m Models predict the moisture of the upper troposphere should double
over the next century due to anthropogenic forcing.

m HIRS provides a method for looking at changes in upper level
moisture over the 1979-2005. Continuity of observations after 2005
remains problematic.

m HIRS/MSU show a distinct increase in global UT water vapor over
this period.

m The observed trend is consistent with constant RH hypothesis and
NOT consistent with a fixed mixing ratio hypothesis.

m The observed moistening is consistent with model simulations under
historical forcing scenarios.

m This moistening is primarily due to anthropogenic forcing and can
not be explained from natural causes alone.
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